e most common primary intraocular tumor in d o g~. I -~,~-~J~ There are, however, few reported cases that demonstrate evidence of m e t a s t a s i~.~~~.~~~.~~ An example of primary intraocular melanoma of the anterior uvea with cardiac and pulmonary metastases is discussed. The classification of canine ocular melanomas is controversial and i n c o n~i s t e n t .~-~,~,~-~~ A simplified system, which divides the anterior uveal melanomas in adult dogs into benign and malignant groups based on cellular anaplasia, would facilitate accurate reporting.
and the dog was euthanatized. Pos mortem examination was performed immediately following death.
Gross examination revealed a large (4 cm in diameter), raised, black lesion within the dorsal parenchyma of the left caudal lung lobe. Several smaller masses (0.4-2.5 cm in diameter) were found in this lobe as well as in other lobes. These masses varied in color from black, to dark red, to pink. One mass was found immediately adjacent to a bronchus that had erosions of the overlying mucosal epithelium. There was a dark-red pedunculated mass (1 cm in diameter) on the external surface of the right atrium ( Fig. 1 ). Two mammary gland masses were found: one in the left caudal gland (2 cm in diameter) and one in the right inguinal region (3 cm in diameter), which contained multiple cysts. The mammary masses were diagnosed as benign, mixed-mammary tumors on histopathologic examination. A thorough examination of the oral cavity, skin, and digits revealed no abnormal masses.
The right eye was removed, fixed in Bouin's solution, and sectioned mid-sagitally. A proteinacous precipitation in all internal chambers of the eye made gross examination of the sectioned eye impossible. Histologically, in the plane of section, the upper and lower iris were symmetrically thickened and distorted by an infiltrative neoplastic mass. Neoplastic cells extended into the upper and lower ciliary body stroma causing destruction of the ciliary epithelium in at least one focus. Near the limbus, neoplastic cells had infiltrated the cornea anterior to Descemet's membrane and aggregated in the anterior chamber on the posterior corneal surface. The peripheral cornea was edematous and vascularized. The posterior segment was relatively uninvolved. Overt intravascular infiltration of neoplastic cells was seen in the sclera.
The tumor was composed of tightly packed clusters of Fig. 1 . Heart, right atrium. A 1-cm pendunculated mass (arrow) on the right atrium. Bar = 1 cm. Fig. 2 . Eye, iris. Note the anaplastic melanocytes within the iris. 523 poorly differentiated, ovoid spindle cells with a centrally positioned, round, open-faced, folded nucleus with one or more prominent nucleoli ( Fig. 2) . Scattered, heavily-pigmented round cells were found adjacent to tumor cells. Melanin granules were easily fund in the cytoplasm of tumor cells. Two mitotic figures were found per high-power field. Histopathologic examination of the masses in the lung and heart revealed neoplastic melanocytes similar to those seen in the eye. The history of coughing, occurring several weeks before ocular discomfort was noted by the owner, might be explained by the pulmonary tumor mass, which was adjacent to and had broken into a bronchus. This suggests that neoplastic melanocytes may have metastasized early in the growth of the ocular tumor. Because there were multiple tumor lesions, and lung and heart would be rare sites for a primary melanoma, we assume that the tumor metastasized from the eye to the heart and lung rather than in the opposite direction. No masses were found in other, more likely sites of primary melanoma: skin, nailbeds, and oral cavity. Other authors have stated that metastasis is likely only when the tumor has reached an advanced stage and has extended beyond the ~c l e r a .~ In this case, the tumor was largely confined to the iris, and although tumor cells were seen in scleral vessels, overt scleral extension was not present.
Recent surveys compare the clinical and morphologic aspects of canine ocular One goal of these reports is to discover morphologic clues that predict benign versus malignant behavior. Retrospective studies attempting to discover the natural history of ocular melanomas in dogs are limited by the variability in performance and reporting of ante-mortem ophthalmic examination and follow-up histories including post-mortem examination.
By combining the findings of several authors, we suggest a simplified terminology, which we believe is useful for predicting the behavior of ocular melanoma. The case presented is instructive because it exemplifies features that are indicative of malignancy. For our purposes, malignancy is defined as likely to metastasize to distant sites.
There are four categories of primary intraocular melanomas based on location of the lesion within the eye: 1) epibulbar (limbal);6 2) ~h o r o i d a l ;~ 3) localized pigmented iris nodules of young dog^;^,^ and 4) poorly delineated anterior uveal t u m~r s .~,~ The first three categories of tumors are consistently benign. Clinical differentiation of these groups is problematic, however, as epibulbar and choroidal masses may be extensions of anterior uveal melanoma^.^,^ The group of poorly delineated anterior uveal melanomas of adult dogs has the potential to be malignant and thus is the only group for which statistics concerning frequency of metastasis and recurrence is useful.
Previous authors have borrowed modifications of the Callendar system that was designed for description of human r n e l a n o m a~.~.~J~ The behavior of human ocular melanomas can be predicted from this system, but because the system is used only for malignant tumors, it has limited use in discussion of canine melanomas.I1 The actual number of cases with proven metastasis is lower than would be expected if Callendar's system accurately predicted the behavior of ocu-lar melanoma in dog~.~JO Other authors have suggested two systems that more accurately predict canine tumor behavior. In one of these systems, tumors are classified as either melanocytomas (benign) or melanomas (malignant).ll In the other, tumors are divided into three groups by relative proportion of plump, spindle, and ovoid ce1ls.l We support the simplification and accuracy inherent in both systems and believe that consistent reporting by a variety of investigators is best served by keeping classification as simple as possible (i.e., dividing anterior uveal melanomas of adult dogs into benign and malignant groups). Use of the term melanocytoma is confusing because of the implication, derived from its use in human ophthalmology, of a flat tumor near the optic disc.' Malignancy would be characteristic of those tumors that contained a high proportion of anaplastic cells (i.e., large cell size, large nuclear size, nuclear atypia, and presence of mitotic figures).
We suggest a classification of anterior uveal melanomas that would subdivide this category of tumors into benign or malignant groups based on standard cytologic features of anaplasia. By our methods, ocular tumors that would be considered benign would include those characterized by either narrow spindle cells with small nuclei and no mitotic figures or plump cells with abundant melanin granules and small round nuclei. Ocular tumors in which the cells are ovoid and irregular with large folded nuclei and prominent nucleoli would be considered malignant. The mitotic index is highly useful as a discriminating criterion.'l The tumor in our case is typical of malignant anterior uveal melanoma. [418] [419] [420] [421] [422] [423] [424] 1986 Vet. Pathol. 26:525-527 (1989) 
The Origins of Canine Serum Amylases and Lipase

R. M. JACOBS
In human beings, isoamylase analysis is useful in determining the tissue source accounting for hyperamylasemia and in the diagnosis of exocrine pancreatic insufficiency (EPI).4,9 In dogs, serum isoamylase analysis is more sensitive than total serum amylase activity in detecting pancreatiti~.~ Serum isoamylase analysis by agarose gel electrophoresis is not helpful in the diagnosis of canine EPI, contrary to preliminary findings using cellulose acetate electrophoresis. 2 Some of the lack of sensitivity of isoamylase analysis for canine EPI may be due to extrapancreatic production of the purported pancreatic-specific isoamylase-3.2,8 The pancreas has the greatest activity of specific amylase followed by the duodenal mucosa that has about 1 .O% of pancreatic activity. The specific amylase activity of 14 other tissues was less than 0.05% of the pancreatic activity.* All canine tissues studied have isoamylase-4 activity. About half of the pancreatic activity and about 13% of the duodenal mucosal activity are in the isoamylase-3 fraction. No other tissues show isoamylase-3 activity with the agarose gel electrophoretic technique. The small intestine, therefore, may be a source of a small amount of serum isoamylase-3 activity. Alternatively, duodenal isoamylase-3 activity may be a contaminant from exposure to pancreatic juice.
Lipase activity is also found in the pancreas and duodenum. 6 The contributions of these tissue sources to serum activity are not known.
To study the origins of serum amylases and lipase activities in the dog, pancreatic and duodenal arteriovenous differences were determined. Amylases were measured in short-term in vitro incubations of pancreatic acini and duodenal mucosal cells to determine if both tissues contain isoamylase-3 activity.
Pancreatic and small intestinal arterial and venous blood samples were obtained from eight adult dogs from which food had been withheld for 12 hours. Pancreata and duodenums were collected from six adult dogs immediately following death by barbiturate overdose. The blood samples were allowed to clot at room temperature, and the serum was collected by centrifugation. Samples were stored frozen at -20 C until analyzed for amylase, lipase, and isoamylase activities. Amylase activity was determined kinetically using a p-nitrophenylmaltohexaoside substrate (Coulter Dacos, Coulter Diagnostics, Hialeah, FL). Lipase activity was determined kinetically using a triolein substrate (Boehringer Mannheim Canada, Dorval, PQ). Isoamylases were determined using agarose gel electrophoresis. The results were expressed as the activity of isoamylase-3 divided by the activity of isoamylase-4 (isoamylase 3/4 ratio).8 Freezing has no effect on the isoamylase pattern, and the coefficient of variation of the isoamylase 3/4 ratio is approximately 12Y0.~ Dispersed pancreatic acini and small intestinal mucosal cells were isolated by previously described Cell viability was assessed by the exclusion of 0.2% trypan blue. Total amylase activity content in cell suspensions (sum of activities in cells and supernatants) was determined after homogenization and clearing of the homogenates by centrifugation at 1,800 x g for 15 minutes. Aliquots of supernatants were collected at 0 and 15 minutes and then at 30minute intervals. Supernatants were centrifuged at 1,800 x g for 15 minutes prior to determination of total amylase activity and isoamylase analysis. Any activity present in the supernatant at 0 minutes was subtracted from subsequent determinations so that values at 0 minutes had no activity.
Amylase activity in supernatants was expressed as the percent oftotal amylase activity content. Due to the small amount of amylase activity in the duodenal mucosal cell supernatants, aliquots of supernatants at each time interval from six dogs were pooled and concentrated 100 times by lyophilization prior to amylase and isoamylase activity analysis.
The arteriovenous changes in total amylase and lipase activity, percent of total amylase activity content, and isoamylase 3/4 ratios were considered significant if P 5 0.05 (onesided) in the Wilcoxon signed-ranks test.
The mean (range) percent changes in pancreatic and duodenal venous blood total amylase activity were 14% (3 to 28) and 0.3% (-11 to lo), respectively. The mean (range) percent changes in pancreatic and duodenal venous blood lipase activity were 108% (35 to 178) and 16% (-17 to 95), respectively. The increases in pancreatic venous amylase and lipase activities were significant (P < 0.05). The duodenal arteriovenous difference was not significant for either enzyme. In four dogs, the mean percent (range) of isoamylase-3 activities in the pancreatic and duodenal venous blood and arterial blood were 9.6% (7.9 to 10.2), 6.2% (3.4 to 8.4), and
